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as 11.2 for Acetobacter and as high as 87.76 to 92.55 for the glanders
organism have been recorded. It is rather difficult to fix an average
for bacteria, in general Yeasts, likewise, have been recorded as
varying between 28 to 63 per cent and molds from 19 to 38 per cent.
As in plants, the bacterial protein is of several types which may
be divided for the sake of discussion into simple proteins, amino
acids, and nucleoproteins.
The simple proteins which are present in bacteria are relatively
unknown. In only a few instances have certain species been investi-
gated. Salkowski reported the presence of two proteins in a gelatin-
decomposing organism, one a proteose (alburnose) and the other a
globulin. Greater consideration has been given to the chemical
analysis of yeasts and molds than to that of bacteria. Yeast cells con-
tain globulin and albumin and contain, also, protamins, albuminoids,
histines, glycoproteins, phosphoproteins, nucleoproteins, lecitho-
proteins and their derivatives, proteoses, peptones and polypeptids.
Many of the amino acids have been found to be present in bac-
teria. Some have been found in one type of organism and some in
another. Those which have been reported are arginine, histidine,
lysine, ammonia, tyrosine, leucine, iso-leucine, 1-proline, valine,
tryptophane, and 1-phenylalinine. Most of the amino acids have
been found in yeasts, although numerous ones have been found in
molds.
The nucleoproteins of bacteria have been the object of much in-
vestigation because the nuclear apparatus of those cells is unknown,
and because immunologic specificity is partially determined by such
substances. One of the most important hydrolytic products of
nucleoprotein is nucleic acid, the presence of which can be shown
in most bacterial cells by staining procedures. Nucleic acid, in turn,
hydrolyzes to various purine and pyrimidine bases. The hydrolytic
products, adenine, guanine, xanthine, and hypoxanthine, of the base
nucleotinic acids have been found in certain species of bacteria. In
a study of the protein-nucleates of the Brucella groups of organisms,
Stahl, Pennell, and Huddleson found the purine and pyrimidine frac-
tions present in the nucleic acid. They further confirmed the fact
that carbohydrate is present in nucleic acid which is of significance
in the field of immunology.
Carbohydrates and Belated Compounds. Bacterial cells have
been found to contain quite a uniform carbon percentage (45-55)
in a variety of different substances. Although the nature of the
cell walls of bacteria suggest that cellulose may be present, exact
chemical studies have failed to reveal it. The cell walls of bacteria,
yeasts, and molds are composed, however, of polysaccharide materi-
als which, for the most part, are pentosans.